ABSTRACT
INTRODUCTION
Recent studies highlight proper prenatal care as a determining factor in preventing maternal and child morbimortality (1) (2) (3) , as it contributes to more favorable outcomes from the accomplishment of the basic procedures such as conducting clinical and laboratory tests and monitoring the pregnancy through regular visits that enable detection and timely treatment of risk factors that bring complications for the mother and child health.
Despite the important role that prenatal care has on maternal and child health, some data show impaired quality of care, as the incidence of congenital syphilis and gestational hypertension, which if not properly diagnosed and treated can trigger undesirable consequences for the mother and child. These and other gestational events, with varying degrees of sequelae, can be decisive for the maternal and neonatal death, such as congenital malformations, infections, pre-eclampsia and eclampsia, poor fetal weight gain and premature birth (4) , internationally considered one of the major public health problems of our time (5) (6) (7) . This perinatal problem has shown progressive increase in most countries, being appointed as the first cause of death in children under 5 years of age (6) . The highest rates observed in 2005 were in the United States of America (12.5%) and in African countries (11.9%). Smaller proportions (6.2%) were found in European countries (5) . In Brazil, the proportion of premature births was 5% in 2005, which rose to 11.9% in 2012, and in Parana the increased went from 6.2% to 7.5%, with significant regional differences within the state (8) .
In the city of Maringa, the proportion of premature birth increased from 7.1% to 13.2% in this period (9) , higher prevalence and growth to that presented by all the cities in Parana and Brazil.
The contradictions between the results from different regions suggest that premature birth involves several factors that can vary between different regions, including the incidence of inductions of deliveries without clinical indication of cesarean and the use of assisted reproductive technologies (10) . In addition, variations in socioeconomic, cultural and health characteristics between populations require health services to have sufficient quality to detect them and, if possible, resolve them during the prenatal care (4) . With this understanding, this study aimed to evaluate the quality of prenatal care for mothers with premature and term births and identify maternal and gestational factors associated with inadequate prenatal care in SUS (Unified Health System) in the city of Maringa-PR, Brazil. These associations can contribute to managers, nurses and other members of health teams in planning actions based on the characteristics of population and the limitations of prenatal care, in view of the decrease of prematurity.
METHOD
Cross-sectional study with data collection made through the pregnant card, hospital records and interviews with mothers living in Maringa-PR, who underwent prenatal care and delivery in the public health service, whose children were born alive. Maringa, in the northwest of Parana, has a population estimated at 391,698 inhabitants and HDI of 0.84 (11) . The primary health care network consists of 27 basic units and 64 teams of the Family Health Strategy (FHS) with estimated coverage of 66% of FHS. It has nine general hospitals, two of which perform the delivery by the Unified Health System (SUS) (12) . The sample of 576 mothers was calculated considering the prevalence of 13% of premature births in the city, estimated for the year 2013 with data from the Live Births Information System -SINASC, 95% confidence level, sampling error of 2.5%, and additional 10% for possible losses. Data were collected on daily visits in the two hospitals attending SUS from October 2013 to February 2014, using an adapted instrument from previous study (13) . We used an electronic questionnaire using Google Docs, a technological tool that allows agility in the collection and tabulation of data, which are exported to a spreadsheet previously prepared by the researchers. To investigate the adequacy and compliance of the information, some records were double checked and a telephone call was made to the mother.
To assess the quality of prenatal care, the following data were collected from pregnant women cards: number of prenatal consultations; gestational age (GA) at the first visit; number of times that the GA was verified; number of times that the following tests were conducted: hemoglobin (Hb), serology for syphilis (VDRL) and urine (ECU); number of times that uterine height (UH) was verified, fetal presentation (FP), fetal heart rate (FHR), blood pressure (BP) and weight. Analysis of the quality of prenatal care was performed using three criteria adapted from the Brazilian Ministry of Health (3) as described below. First criterion: Kessner index (14) , which classifies prenatal care in: adequate when the initiation of care occurs before 16 weeks of pregnancy and the mother perform at least six visits; inadequate when the initiation of care occurs after 28 weeks gestation; intermediate in other situations.
Second criterion: proposed by Silveira, Santos and Costa (15) , which adds to the Kessner index the number of times that laboratory tests (Hb, VDRL and ECU) were performed, being defined: adequate when care began before 16 weeks of gestation, the mother performed at least six visits and twice each of the three tests; inadequate when the care started after 28 weeks of gestation, or the pregnant woman performed less than three consultations or no test; intermediate in other situations.
Third criterion: Also proposed by Silveira, Santos and Costa (15) , which adds to the previous criteria the number of times the uterine height, fetal presentation, FHR, GA, BP and weight were checked, considering: adequate when the care began before 16 weeks of gestation, six or more visits are performed, at least twice each of the three laboratory tests, checking at least five times the uterine height, GA, BP and weight, four times FHR and three times fetal presentation; inadequate when the care initiated after 28 weeks, or the pregnant woman performed less than three consultations or no laboratory tests, or was checked two or fewer records of uterine height, GA, BP, FHR and weight, and no fetal presentation registration; intermediate in other situations.
To assess the quality of prenatal care when the outcome is premature birth, the Kessner index (14) and the criteria proposed by Silveira, Santos and Costa (15) were adapted to the recommended minimum for each gestational age as: GA at the first visit, the number of visits, each of the three tests (hemoglobin, syphilis and urine) and checks the uterine height, BP, FHR, weight, and fetal presentation, considering that the first visit should not exceed 120 days and the interval between them should be a maximum of four weeks. The first set of minimum tests should be performed before the 20 th week of pregnancy and the second set before the 30 th . The uterine height, fetal presentation, FHR, GA, BP and weight, when ignored, must be recorded: Not done in the prenatal card (4) . Prematurity was estimated by the GA at birth (less than 37 weeks premature and 37 weeks or more, term). For this, it was considered firstly the GA estimated by ultrasonography (USG) conducted until the 20 th week of pregnancy, described as the most accurate method (16) . In the absence of USG or if this was performed after the 20 th week, the GA was determined by last menstrual period (LMP), as proposed by SINASC (17) . If the pregnant woman had no knowledge or certainty of LMP, we used the clinical estimate of the obstetrician, biologically plausible (18) . So for 78% of cases the GA was established by USG, in 15.8% by LMP and 6.2% for the registration of GA by the obstetrician.
For the association of the quality of prenatal care, the following maternal characteristics were considered as variables: socioeconomic and individual of the pregnant woman: age (<20, from 20 to 34 or ≥35 years); education (<8 or ≥8 years of study); ethnicity/color (white or non-white); work outside the home (yes or no); per capita family income (<0.5, 0.5 to 1 or > 1 minimum wage); marital status (with partner or without partner); planned pregnancy (yes or no); prenatal funding (only SUS or mixed); reproductive history and pre-existing conditions (parity: primiparous or multiparous); obstetrical history risk (previous premature child; previous child with low birth weight, miscarriage or fetal death (yes or no)); use of chemical substances (alcohol, tobacco, other drugs (yes or no)); birth interval (<24, from 24 to 59 or ≥60 months); characteristics and complications of pregnancy (multiple pregnancy (yes or no)); hypertension (yes or no); diabetes (yes or no); urinary tract infection (yes or no); STD/HIV (yes or no); anemia (yes or no).
The association between the quality of prenatal and premature birth was calculated using the association measure Odds Ratio (OR). For the association of the quality of prenatal care and the mother's characteristics, we used the logistic regression model (stepwise forward, using the SPSS software, version 20.1), in order to obtain odds ratio (OR) and adjusted odds ratio (AOR) with 95% confidence level (CI).
We only present the results of the analysis of quality according to the first criterion (Kessner index) since the early initiation of prenatal care and the proper number of consultations can influence the achievement of clinical and laboratory tests (14) . In addition, premature birth was not associated with the quality of prenatal care for the first criterion. All variables with P value <0.20 in the univariate analysis were included in multivariate analysis, and the final model remained those with P value <0.05. The variables in the univariate association analysis had P value > 0.20 were not shown in the results. The categories chosen as reference were those at lower risk for premature birth and for improper prenatal care.
All pregnant women signed the consent form (CF). 
RESULTS
Among the 576 pregnant women living in Maringa who performed prenatal care and delivery by SUS, the prevalence of preterm births was 17%. The evaluation of the quality of prenatal care (Table 1) revealed differences in the proportions observed among the three proposed criteria for the entire sample, with a higher proportion of improper prenatal care as the assessment became more rigid, from 5.7% observed in the analysis for the first criterion, combining GA at the first visit with the minimum number of visits, to 57.8% in the second criterion, which adds the minimum number of laboratory tests and 90.8% in the third criterion, which adds the number of times the minimum clinical tests were performed. The quality of prenatal care for mothers of premature infants was always poorer than to those mothers with term infant (Table 1 ). It is noteworthy that when the first criterion is applied, 75.7% of mothers with term children had adequate prenatal care, while for those with premature children, the adequate prenatal care was 63.2%. There was an association between the quality of prenatal care and preterm birth only when the first criterion was used (OR=3.79, CI=1.79;8.02).
Among the indicators analyzed in each evaluation criteria (Table 2) , the highest proportion of adequacy was observed for those who were part of the third criterion, especially for checking blood pressure (89.6% adequate) FHR (87.7% adequate) and weight (87.0% adequate). The indicators analyzed for the first criterion, GA<16 at the first visit and number of visits also had higher adequate proportion 80% (81.2% and 85.4%, respectively). We highlight the second criterion indicators, with high proportions of inadequacy (50.0% of syphilis test, 58.5% urine tests and 78.5% hemoglobin test).
Except for hemoglobin tests, not performed in 79.5% of mothers with term children and 73.5% of premature, the test for syphilis diagnosis (50.0% for both groups), and auscultation the FHR (13.3% for the group with term and 12.2% for the group with premature), all other indicators showed higher proportion of inadequacy for mothers with premature children. We highlight the verification of uterine height, with greater proportional difference between the groups (41.8% for the group with premature and 25.3% for the group with term), followed by GA<16 weeks in the first visit (28.6% for the group with premature and 16.7% for the group with term) and number of visits (22.4% for the group with premature and 13.0% for the group with term) ( Table 2) . (15) . ****Second criterion plus obstetric minimum clinical procedures (proposed by Silveira, Santos and Costa, 2001) (15) . (15) . *** Second criterion plus obstetric minimum clinical procedures (proposed by Silveira, Santos and Costa, 2001) (15) .
. OR=1.81, CI=1.00, 3.26 ) and interval between 60 months and over (OR=0.55, CI=0.33; 0.90) are associated with inadequate prenatal care. It is noteworthy that the quality of prenatal care and the variables ethnicity/non-white skin, birth interval less than 24 months, anemia and hypertension were not associated in the univariate analysis (p>0.05), however, they were analyzed by multiple regression p<0. 20 . In the final model of association ( 
DISCUSSION
Prenatal care in the public health system of Maringa does not meet the completeness criteria recommended by the Brazilian Ministry of Health, especially when observing the quality of care results from the second and third criteria used for this evaluation. Although the first criterion present a more favorable outcome (73.6% adequate for the entire sample), it is noticeable that 26.4% of mothers failed to receive the minimum recommended care, no satisfactory result, considering the importance of prenatal care for the mother and her child.
However, the proportion of adequate prenatal considering the first criterion (GA at the first visit and number of visits in accordance with gestational age) in Maringa, it was high when compared to the evaluation performed in Goiania-GO (19) , where prenatal care was only observed when GA initiated in the beginning of follow-up and the number of visits (35%). In a study conducted in Rio de Janeiro-RJ (3) , it was observed that 74.4% of pregnant women began prenatal care before 16 weeks of gestation and 79.2% had adequate number of doctors visits, slightly below the result found in Maringa (81.2 and 85.4%, respectively).
The greater the number of indicators used, the greater the percentage of inadequate prenatal care, reaching 90.8% for the third criterion. Other studies have also observed a decrease and even absence of adequate prenatal care as it adds laboratory and clinical tests (2, (19) (20) (21) , indicating that the recent public programs, national or state, Stork Network (22) and Paranaense Mother (23) , advocating increased vigilance during pregnancy, have not yet reached their goals, drawing attention to the need for implementation of the preestablished protocols and strict observation of needs and characteristics specific of the assisted population.
In this study, the quality of prenatal care is associated with premature birth. For the three criteria used in the analysis were observed higher proportion of inadequate and intermediate prenatal care for mothers with premature babies, with 3.8 times more likely to adequate care when using the first criterion. This result once again shows that the quality of prenatal care, especially with regard to the early identification of pregnant women and the adequate number of doctor visits, thus, it is essential to ensure the completion of all procedures and conduct time during pregnancy (20) (21) , playing an important role in preventing premature birth (4) . It is worth noting, however, that even with late onset and reduced number of visits, it is possible to perform the minimum tests and procedures established by the Brazilian Ministry of Health (4) , especially in borderline prematurity situation (35-37 weeks gestation) -fact occurred to 74.5% of the 98 mothers who have had premature babies in this study (data not shown). The association of prematurity with each prenatal quality indicator individually showed that, except for hemoglobin and syphilis tests and verification of the FHR, all other indicators showed higher proportion of inadequacy for mothers with premature children. The high proportions of inadequate hemoglobin, syphilis, urine tests and clinical verification of fetal presentation for both mothers' groups seem to be key points or gaps responsible for the high proportion of inadequate prenatal care observed in the second and third criteria.
For good prenatal care monitoring, the health team should use early identification mechanisms for the pregnant woman and compensate for inadequate capture (with 16 and more weeks of gestation) by adopting shorter intervals between visits, ensuring the performance of the minimal visits number, access to diagnostic and therapeutic methods for maternal pathologies and monitoring of the fetal development and growth (3) . The inadequacy of laboratory tests are essential for the diagnosis and treatment of maternal disease, which has long been discussed. Since the creation of Primary Care Program to Prenatal and Puerperium, there were indications that the achievements of the tests would be strong and difficult to manage (21) . Adequate performace and recording of tests provide detection of complications and disorders that may have repercussions of varying degrees of severity for the mother and the baby, and clinical tests allow us to monitor fetal growth and well-being (3) , collaborating in the prevention of preterm delivery.
We emphasize the association of premature birth and quality indicators of prenatal care to the third criterion (uterine height, blood pressure and weight). These procedures discussed in the literature (3) (4) for their importance in monitoring the health of the mother and developing baby, are performed during the doctors visits, not requiring sophisticated technology or additional costs, indicating that the relevant discussion is not only about number but also the quality of doctors visits for diagnosis and treatment of gestational complications. Given the importance of adequate prenatal care in the prevention of preterm birth, as important as assessing the quality and detection of gaps of care is to know the maternal characteristics associated with inadequate care to intervene in them.
From the indicators referring to association of the quality of prenatal care for the first criterion and maternal characteristics selected for multiple regression (p<0.20), there was predominance of prenatal inappropriate associations with individual and socioeconomic unfavorable characteristics (unplanned pregnancy, without partner, per capita income less than half of minimum wage). These results corroborate other studies that have also found a higher proportion of inadequate prenatal care for women with unfavorable characteristics, such as ethnicity/black and brown skin color (24) , who did not plan their pregnancy and unmarried, which tend to start Prenatal care late and perform fewer visits (1, (25) (26) (27) . Also, there was association of inadequate prenatal care to mothers who have made combined prenatal care (OR=3.9 in the univariate analysis and AOR=5.7 in the multivariate analysis). Performing sporadic prenatal visits by private health insurance may indicate favorable socioeconomic conditions, however, it must also reflect on the difficulty of access or dissatisfaction with the public service. A study conducted in Sao Paulo pointed out as main reasons for conducting pre-natal visits in various services, the dissatisfaction with the quality of care, delay in scheduling appointments, lack of experienced personnel and distance from the health facility designated to be attended (28) . The multiparity, factor associated with inadequate prenatal care in the univariate analysis (OR=1.81) and multivariate analysis (AOR=2.18), is described as a risk factor both for inadequate prenatal care, and for premature birth (20, 26) . It is believed that the experiences of other pregnancies can reduce the demand for prenatal consultations (8) , requiring intensified attention, especially the family health team members, who can act in the active search for pregnant women in this group and implement guidance and referrals.
Being pregnant 60 months before the current pregnancy was a protective factor for inadequate prenatal care in the univariate analysis (p<0.05), however, after adjustments in the final model of logistic regression, this association was not confirmed. Birth interval considered short, less than two years, or long, more than 5 years, hinders the adhesion of pregnant women to health care services and are considered risk factors for maternal complications such as eclampsia, pre-eclampsia and premature birth (4) . The presence of anemia or hypertension, factors not associated in the univariate analysis (p>0.05), but analysed in the multiple regression analysis (p<0.20), also had decreased prevalence of inadequate prenatal care, and although not confirmed as independent factors, in some cases, referrals to specialized care simultaneous monitoring in the Basic Health Unit (4) . In Maringa, services guided by Paranaense Mother Program (23) appear to comply with this guidance, improving the quality of prenatal care for women with these risk factors.
In the final model of association, between the quality of prenatal care and maternal characteristics, few explanatory factors were observed for inadequate prenatal care. However, the combination of these factors reinforce the perception of greater risk of inadequate prenatal care among women with unfavorable socioeconomic and individual characteristics, confirming the persistence of disadvantages in health care for the underprivileged population, and the need for greater attention of the nurse and other members of the healthcare team for non-white pregnant women (black and brown), who did not plan the pregnancy, which used combined prenatal care and for multiparous, which are more vulnerable to inadequate prenatal care, they are also exposed to undesirable pregnancy outcomes, such as preterm delivery.
In this context, it is important to remember the importance of prenatal care and prematurity in neonatal and child mortality. A study conducted in a city in southern Brazil, with retrospective data of neonatal mortality at 10-year period showed, among other factors, prematurity and insufficient number of prenatal visits as the main determining factors for death at this stage of life (29) . Another study using estimates and data from the global infant and child mortality, while pointing to premature birth as the leading cause of mortality in children under 5 years of age, also highlights the importance of other causes that could be prevented with adequate prenatal care, such as tetanus and AIDS (6) , reinforcing the need for prenatal care that includes equity and full access to pregnant women.
Socioeconomic disparities and quality and demand for health services among Brazilian regions show differences in the incidence of premature birth. Such differences underscore the need for regionalized and localized studies to determine factors and consequences that lead to real need for action and public policies for the promotion, prevention and care to reduce the frequency of preterm birth (5) and consequently child morbimortality.
CONCLUSION
The quality of prenatal care in Maringa is addressing early adaptation on the initiation of care and appropriate number of visits to gestational age, but presents difficulties in performing laboratory tests and clinical obstetric procedures, with higher prevalence of inadequacy among premature.
Linked to this, the quality of care involved a set of factors that permeate the socioeconomic characteristics of women, highlighting the need for greater attention to nonwhite pregnant women who did not plan the pregnancy, which performed combined prenatal care and multiparous.
Minimizing vulnerabilities through the organization of the assistance network, use of norms and recommendations of the Brazilian Ministry of Health and current scientific evidence can contribute to the control of risk factors and maternal disadvantages that predict inadequate prenatal and consequently prematurity. Part of premature births could be prevented with prenatal quality care and rigorous observation of the criteria recommended by the Brazilian Ministry of Health and national and state programs.
One of the limitations is the use of prenatal card as a source of information to evaluate the quality of prenatal care. Even with guidance to completeness of the data required for safe delivery, there are still underreporting cards and inconsistencies. It is necessary that nurses and other professionals working in prenatal adequately fill in the pregnant woman's card because the inconsistencies limit the evaluation of care and contribute to undesirable outcomes. Also, it is important to highlight the limitation of the association analysis between the quality of prenatal care and premature birth, for which control variables were not used which also involve the quality of prenatal care, although the result observed in this study corroborates with the evidence reported in the literature.
RESUMO
Objetivo: Avaliar a qualidade do cuidado pré-natal em puérperas com nascimentos prematuros e a termo e identificar os fatores maternos e da gestação associados ao pré-natal inadequado. Método: Estudo transversal com coleta de dados do cartão da gestante, prontuário hospitalar e entrevista com puérperas residentes no município de Maringá-PR. Foram coletados dados de 576 puérperas e seus filhos nascidos vivos atendidos no serviço público no período de outubro de 2013 a fevereiro de 2014, utilizando três critérios distintos de avaliação. A associação da qualidade do pré-natal com prematuridade foi realizada por análise univariada e ocorreu apenas com o critério de Kessner (IC=1,79;8,02). Resultados: Os indicadores que mais contribuíram para a inadequação do pré-natal foram exames de hemoglobina, urina e apresentação fetal. Após análise de regressão logística, as variáveis maternas e da gestação que se associaram ao pré-natal inadequado foram a realização de pré-natal misto (IC=2,93;11,09), cor da pele não branca (IC=1,11;2,51); gestação não planejada (IC=1,34;3,17) e multiparidade (IC=1,17;4,03). Conclusão: O cuidado pré-natal deve seguir os protocolos mínimos preconizados, com maior atenção a mulheres negras e pardas, multíparas e com gestações não planejadas, para prevenir prematuridade e morbimortalidade materna e infantil.
DESCRITORES
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RESUMEn
Objetivo: Evaluar la calidad del cuidado prenatal a las mujeres en el puerperio que tuvieron hijos prematuros y a término e identificar los factores maternos de la gestación asociados con el prenatal inadecuado. Método: Estudio transversal con recogida de datos de la tarjeta de la gestante, ficha hospitalaria y entrevista con mujeres en el puerperio del municipio de Maringá, Estado de Paraná. Fueron recogidos datos de 576 mujeres en el puerperio y sus hijos nacidos vivos atendidos en el servicio público en el período de octubre de 2013 a febrero de 2014, utilizándose tres criterios distintos de evaluación. La asociación de la calidad del prenatal con la prematuridad fue llevada a cabo mediante análisis univariado y ocurrió solo con el criterio de Kessner (IC=1,79;8,02). Resultados: Los indicadores que más contribuyeron para la inadecuación del prenatal fueron los exámenes de hemoglobina, orina y presentación fetal. Después del análisis de regresión logístico, las variables maternas y de la gestación que se asociaron con el prenatal inadecuado fueron la realización de prenatal mixto (IC=2,93;11,09), color de la piel no blanco (IC=1,11;2,51), gestación no planificada (IC=1,34;3,17) y multiparidad (IC=1,17;4,03). Conclusión: El cuidado prenatal debe seguir los protocolos mínimos preconizados, con mayor atención a las mujeres negras y oscuras, multíparas y con gestaciones no planificadas, para prevenir prematuridad y morbimortalidad materna e infantil.
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